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It was my privilege as Commander, US Army Concepts Analysis Agency, to
sponsor the Thirteenth Annual US Army Operations Research Symposium at
Fort Lee, Virginia from 29 October to 1 November 1974.

The response from the ORSA and user communities was vigorous. The en-
thusiasm of the over 300 attendees (a record for this event), the high
quality of the presentations, and the recognized importance of the
program content combined to guarantee success. Attendee comments were
almost unanimously favorable.

Many contributed to the success of the symposium. Special recognition
and appreciation are due the US Army Logistics Center and the US Army
Quartermaster Center and Fort Lee for their contributions as the co-
hosts, as well as to the US Army Logistics Management Center for the
use of its facilities.

I congratulate Mr. John T. Newman, the Technical Director of USACAA,

for his major role as the overall symposium Chairman, our guest speakers,

the working group chairmen, and the many contributors whose papers are

contained in these two volumes of the symposium proceedings. We are in-

debted to them for their outstanding efforts.

~he T S

HAL E. HALLGREN
Major General, USA
Commanding
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THE IMPACT OF ORSA ON THE US ARMY - HISTORICAL OVERVIEW

DR, HUGH M. COLE

Even the most cursory glance at the program of the Thirteenth US Army
Operations Research Symposium will convince one that General Hallgren
and Jack Newman have gone first class in sponsoring this formation, and
in persuading Generals Graham and Van Lydegraf to host the same.

There is something missing, however. This convocation really needs

a motto, a slogan, an advertising trademark. The use of Roman lettering
in the program and invitations--as AORS XIII--gives a certain touch, but
not much! I do have a suggestion. You all have seen on television the
very charming and seductive ''doll", dressed as the scenario may require
in skimpy bathing suit or white fur parka, who belts out in a moderately
musical voice but loudly and with impeccable diction and come-on for a
world-wide hotel chain: '""What has Sheraton done for you lately?' After
more than two decades of attendance at meetings such as this in the United
States and abroad, I am convinced that the one slogan which applies to any
and all such Army meetings is a paraphrase of the Sheraton Theme, i.e.,
"What has Operations Research done for you lately ?"' But as you will
discover, I do not propose to recite, as does the Sheraton girl, the specific
contributions (by agency, name and date) which OR has made to the US
Army during the past quarter of a century. My thesis, stated simply, ,is-
that our national proclivity for introspection and soul searching is in
general bad business--and in the particular of Army OR--can lead to an
unhealthy disregard of the indisputable fact that OR has been an Army

tool for a quarter of a century and needs to be used--not defended.

Our program bills this meeting as the '"Thirteenth Annual U,S. Army
Operations Research Symposium.,' The history of OR in the Army, however,
is somewhat longer than the chronological numerator ""Thirteenth'' suggests,
The first Army-wide OR Symposium was held twenty years ago when the
Office of Ordnance Research sponsored a one-day conference on Army
operations research at Frankford Arsenal, The meeting was called '"in
order to disseminate information on the methods and new developments in
the field of Operations Research to a large number of government personnel. "
In 1954 the Army already had moved a long way toward the incorporation of
OR into its planning and research facilities and operations. When the
keynoter at Frankford Arsenal, Br. T. J. Killian, spoke on the subject:
""Operations Research and Its Usefulness during the Last War', he was




addressing a goodly number of officers and civilians in the audience of

one hundred and fifty who were full-time or part-time practitioners of

OR in or for the Army., Killian, I should add, was not really talking

about the '"last war'', although the Korean War had ended the previous

year, a war of great significance to the US Army but one which in 1954

was overshadowed by the size and the drama of World War II. Killian,
then, was speaking of OR as practiced by the British in WW II. It is fair

to say that during the first decade of OR in the Army the standard justifica-
tion of OR as a "practical' tool was adduced from the exploits of the British
scientists, Watts, Blackett, Zuckerman, who had ""invented' Operations
Research, had {(as the name itself connotes) done research on the conduct

of actual military operations and could cite lists of kills inflicted on German
submarines and German aircraft which were directly the result of Opera-
tions Research,

In the United States, early in WW II, the Army Air Force and the US Nawvy
had set up OR Staffs on British lines and then moved, almost immediately

at the close of the war, to incorporate OR (or Operations Analysis) personnel
and organizations in their peacetime establishments. The Army, lacking
wartime experience in OR and without noteworthy precedents in the British
Army OR (or so it then seemed) moved belatedly and did not introduce OR
until the Operations Research Office (ORO) was fully activated in 1949,

This morning, then, we are looking back over a quarter of a century of

OR in and for the US Army. Two wars have been fought and two major
military interventions on foreign soil have occurred in these years; none

of the major weapons in the hands of Regular Army divisions at the beginning
of this period are '"'standard issue' today; the Army has had ten Chiefs of
Staff; if we average a tour of duty in the Pentagon as three years, the Army
has had eight successive generations of planners and operators in the
General Staff and Major Commands--and more likely twelve generations,
Also, during these twenty-five years, the Army OR community has been
addressed on occasions such as this by 257 Senior Officers and civil
servants of which number 23% forcibly expressed the opinion that OR was
useless, 22% believed that it had some value and 55% had no opinion.

(These figures, I hasten to say, are strictly my own and should be viewed
with great distrust, )

Looking back over these 25 years of Army ORI can see no way in which
standards can be developed by which we might make objective evaluations
of the worth of Operations Research to the Army, I know of only one
serious attempt to assign grades to any considerable body of OR studies,




In this case the top Army officers charged with Staff Administration of
Military Government, Civil Affairs, and Psychological Warfare rated
and graded a large number of OR studies in these particular areas, Most
of the studies examined passed with flying colors, none were rated as
valueless, In less than two years,however, the Army had removed
Military Government, Civil Affairs and Psychological Warfare from the
General and Special Staffs and for all practical purposes closed down all
Army instruction and planning in these areas. The Army decision that
the Army needed little or no competence in these areas of course rendered
moot the favorable judgment which had been made on this collection of OR
studies, ’

During these twenty-five years Army OR has been often '"hoist on its own
petard'', namely, the concept of''cost-effectiveness.' I refer to the
numerous demands from critics that Army OR justify its existence by
showing savings in some part of the Annual Army Budget which can be
demonstrably attributed to OR studies and which total more than the
monies expended during the same fiscal year to maintain an OR studies
capability in and for the Army. This kind of bookkeeping in a ""not-for-
profit'' organization such as the Army makes little sense.

On the other hand I cannot prove, nor can anyone else, that Army OR
increased the enemy '"body count' in Korea and Viet-Nam or reduced our
own roster of killed-in-action by 8o much as a single man, much less by
the strength of a battalion or brigade.

To be truly analytical we should first consider what the Army had as
objectives when it turned for assistance to an existing OR community
twenty~-five years ago., Then, as a corollary, we should ask what the

OR community proposed to provide the Army in the way of advice and
assistance. The expectations of the two consenting parties, of course,
have to be reviewed against the environment, the personalities, the
tools, tactics and techniques of this early period. Next, we should

take a look at the changes in the Army and in the OR profession which,
over time, altered the perception of what Army OR was and what it could
be expected to accomplish.

In 1946 some members of the Army Staff raised the specter of an Army
falling behind the other Services in the race to modernize and to survive
in what, it was believed, would be a long postwar slump characterized




by massive budget cutting, The touchstone determining the degree of
"modernization'" was the atom bomb. The Services which had the atomic
weapon and the requisite delivery means were ''modern.," The Army,
however, had no claim to being a ""modern' fighting force because it had
not established its right to a voice in the allocation of scarce fissionable
material, possessed no weapons capable of delivering an atomic warhead
on strategic targets, and had neither theory nor doctrine for the employment
of this new weapon, Indeed, as late as 1947, the US Army stated as official
an approved policy that the military value of the atomic weapon was
essentially the same as the military value of tube artillery and should be
thought of in the same way, About this time, however, a group of officers
came to the top of the Army hierarchy who had the imagination and the
desire to move the Army into the new era. Such men as J, Lawton Collins,
Matthew B, Ridgzway, Maxwell D, Taylor, James M. Gavin, Anthony C,
McAuliffe and Manton S, Eddy--~I cite these names only as examples--had
the combat credentials, won on the battlefields of WW II, to bring them to
positions of power and to give their opinions solid weight.

The immediate problem facing the postwar Army was this, There existed
a new and complex weapon whose design, manufacture, application and
potential effectiveness required a brand of technical and military expertise
which the Army schools, arsenals and laboratories did not then possess,
The problem would become even more difficult as the Army was forced

to assume responsibility for the defense of the Continental United States
against this weapon. In the months following the end of World War II the
scientists who had left their universities to help win the war and who were
responsible for the great technological advances of that war (the atom
bomb, radar, ballistic rockets, the bazooka, FM radio, the proximity
fuse, etc.) returned in droves to their quadrangles and ivy-covered
laboratories. These engineers, physicists and mathematicians were,

of course, the raw material from which Operations Research or Operations
Analysis professionals had been and could be molded.

The Navy and Air Force had tasted OR and found it good--both services
moved promptly to re-establish a peacetime OR capability. The Army
finally asked the well-known scientist Vannevar Bush for advice as to

how it might secure the services of the scientific community. Bush stated
flatly that the Army could not attract ""name' scientists to Civil Service
jobs because of the poor reputation Civil Service employment then enjoyed
in academic and scientific circles. He proposed that the Army use an
established university as the '""connection', and that the new organization




be independent, nonprofit, and dedicated by its articles of incorporation

to operate solely for the Army. The Johns Hopkins University, close to
Washington, was selected as the contract and professional vehicle, the
Operations Research Office (ORO) became the name (a name indicative

of the rising popularity of OR), and the initial organizers and leaders

came in from the Navy (where they had wartime service in uniform or as
civilians), I refer here, of course, to Ellis Johnson, Lynn Rumbaugh,
Jimmy Johnson and their cohorts, The men named, now dead, were known
to some of you,

The Army wished to have access to scientists who could give technical
advice on the atomic weapon, as well as other novel and complicated
devices in the offing, and whose reputations and analyses would be useful
in furthering Army claims to money and to new roles and missions. To
insure that this scientific serum was injected close to the brain, ORO
was specifically given the mission of providing support to the General
Staff of the Army, this with the clear understanding that each of the
Technical Services would be responsible for generating its own ''in-house'’
OR capability. One should say in all candor that at this timme the General
Staff probably knew little about the burgeoning profession of '""Operations
Research' and cared less., Its rather limited perception of Army OR,
however, would be promptly and drastically altered by two major perturba-
tions in the international environment: the creation of the North Atlantic
Treaty Organization and the outbreak of the Korean War, (We will return
tothese events in a moment. )

What did the party of the second part, the newly-formed OR community,

in and for the Army, perceive as its mission and relationship with the
uniformed, ''serving'" Army? In the first years of Army OR a standard
exercise at meetings such as this was a long, tedious and--in my judgment--
quite worthless general session devoted to ''"defining' Operations Research.
There were probably as many definitions as there were speakers at OR
conferences in these years, In general, however, the understanding of

the Army OR mission was derived from British reports on the wartime
employment of OR and from preachments to the Army OR community by
American academic figures who at the time were fighting to gain some
degree of autonomy for OR in the faculties of a few major universities.
These leaders in the new profession (Killian, Flood, Morse, Kimball,

et al;)appeared regularly before Army OR -conferences and symposia,
acted as paid consultants to the Technical Services and Army Scientific
Committees and published textbooks and case studies on which the neophyte




practitioner of Army OR cut his teeth. Dr., Morse put the scalpel to

this whole business of definitions in the First Ordnance Conference on
Operations Research at Frankford by begging the question; he said that

the time for definitions was past and that '""Operations Research is what
OR workers do.'" A few months later Ellis Johnson, then Director of
ORO, added another dollop of common sense to the turgid controversy
over the new titles and definitions in a thoughtful and well~-reasoned

essay which discussed "Systems Analysis'' and concluded that '"systems
analysis'' was no more than Operations Research applied to large systems.

Nonetheless,. despite much intellectual wheel spinning the OR community

in and for the Army was in general agreement as to mission and methodology
(this despite the continuing battle between those who wanted Army OR
organized outside of the regular Army structure and those who wished to
bring it inside of and make it a subordinate part of the existing Army
civilian structure)., One may summarize as follows:

a. OR practitioners were optimistic as to their future with the Army
and the possibility-of making major contributions to the Army (although
few went so far in their optimism as Dr. Killian, who told one Army
Conference that ""many of us feel that Operations Research is going to
have a greater effect on the economy of the country than nuclear physics. ')

b, Army OR types tended from the first to understand that operations
should be looked at as a combination of men and equipment, (This attitude
coincided with the Army shibboleth that "'we do not man our weapons, we
arm our men.'")

c. Army OR emphasized the use of parameterized models-~-usually
written in mathematical form in this early period-~and ultimately

succeeded in introducing to the Army vocabulary and manner of thought
this basic concept.

d. The OR professionals with the Army believed that the Army would
be best served if the advice provided was not biased by the OR type
becoming personally engaged in the actual conduct of Army operations.
Looking back in time, one may think this was a very naive view of the
practical world in which budget cuts and hiring restrictions would
encourage the Army to use OR people as extensions of the overworked
Army staffs. Also, it is quite true that some of the more academic
types in Army OR could have profited from a '"hands on'' experience of
the US Army. Nevertheless, the Army OR community was able during




most of its first decade to get a more favorable reception of its recommenda~
tions in the Army and provide the Army with more persuasive and cogent
argumentation before the Office of the Secretary of Defense and the Congress
because those who prepared the OR analyses were divorced from the conduct
of and responsibility for on-going operations.

e. The leaders in Army OR were convinced that the techniques of this
profession could be applied to practically every problem which might
surface in the Army or in the larger society of which the Army was a
part. Thus despite OR rosters in the early 1950's which consisted almost
entirely of engineers, physicists and mathematicians (with a few chemists
thrown in as a nod to the Chemical Warfare Service), there was a kind of
""opportunism''-=particularly at ORO--which said that whenever an Army
problem of importance appeared and the expertise was lacking to tackle
this, then the answer was simple: hire the man or woman who has the
appropriate professional competence and eventually he or she will learn
the basic OR techniques and tools.

f. The OR community would offer the Army an introduction to the high-
speed computer and modern computational aids as something more than
huge and quick ''numbers-crunchers' useful only for bookkeeping tasks
and routine ballistic computations. (If we remember the dramatic flowering
of computer technology from 1950 on, we can, I think, give much credit
to the OR community for the timely incorporation of these technological
advances into the warp and woof of the Army establishment. )

g. I must mention one final perception of the role of OR in and for the
Army, which clearly manifested itself in the early years, was accepted
by the Army for more than a decade, and to this day gives rise to bitter
debate, professional feuds,and gross misunderstandings. The early OR
community in wartime Britain had established the principle that OR on
military operations, where human lives were in the balance, must be free
to conduct analyses without service bias or military control and present
the results of such untrammeled research without leave from or sanction
by intervening echelons of administrative authority., With few exceptions
the great British scientists had been able to make this demand for ''free
scientific investigation'' stand, even under the authoritarian conditions of
wartime. The military and scientific leaders who first brought OR into
the US Army accepted the principle of free investigation and findings and
subscribed officially, as a review of Army Regulations and D/A Circulars
published in the 1950's and 1960's will show, to the slogan: '"The Army
may tell the OR scientist what to do but not how to do it. "' It is true that




the principle of free investigation often was honored in the breach rather
than in the observance, and that the degree to which military and adminis-
trative controls were imposed on the individual researcher varied greatly
between ORO and the Army in-house OR groups, and indeed between the
in-house laboratories, institutes and arsenals themselves, Often, however,
individual Army Staff officers and commanders in high quarters intervened
to encourage individual and independent research within Army installations
as a means of attracting or retaining high caliber personnel. Thus, the
first directive permitting the diversion of 10% of total research funds to
individually selected free research projects went first to the Army
laboratories and only then was extended to cover ORO,

You may think from the relative amount of attention I have given to the
Army and to the Army practitioners, in this review of early aims and
perceptions of mission, that the producer of OR understood the market
better than did the consumer. This certainly was the case during the
period 1946--1948 when the Army was examining the desirability of
bringing OR into the Army. But the two perturbations in international
affairs which I mentioned earlier, the creation of NATO in 1949 and the
commencement of the Korean War in 1950, drastically expanded the
Army's mission and with this expansion brought the Army to turn more
actively to its new OR capability, to seek to use it,and to understand it.
But, of course, this did not happen overnight.

In 1954 at the First Ordnance Conference on Operations Research the
Commanding Officer at the host installation--a colonel--excused himself
at the very commencement of the one-day session because he had, as

he said, '"some very important meetings scheduled." Two years later

at the Third Ordnance Conference, convened at Rock Island Arsenal, the
Commanding General of the host Ordnance Weapons Command,gave the
opening speech, entitled '""A Philosophy of Management'', in which he
deplored the dearth of scientifically-trained people in the Army and asked
that specific OR projects be undertaken. Perhaps these two gentlemen
represented two different and competing segments of ""Army'' opinion,

I suggest, however, that the passage of only two years in this first decade
of Army OR probably explains these two drastically different attitudes on
the part of the Army customer. By the time of the First USA Operations
Research Symposium, staged in a three-day session at Durham in 1962
with over two hundred participants, the role of Army OR was of sufficient
importance to call for a keynote address describing the use of Operations
Research at a higher level, that is, in the Department of Defense, By
this time, too, the ties between the serving Army and Army OR were so




well recognized that General Ely, the Director of Army Research, felt
it necessary to call for a re~examination of the roles of Operations
Research in order to achieve concord with the three new major Army
Commands which had just been activated.

Now let me turn to the environment in which Army OR was structured

and nurtured. Recall, if you will, the posture of the Army subsequent

to the signature of the NATO agreements and acceptance of the Lisbon
Force Goals. The Army had expected a short tour of occupation duty

in Europe like that following WW I, Suddenly the Army was charged

with indefinite deployment on the European Continent, was handed a
mission demanding constant combat readiness (only the constabulary
squadrons had combat worth in 1949), was forced to leave the defense

of its flanks to other nations, was told as a matter of national policy to
fight a desperate and hopeless delaying action against what would be
overwhelming odds yet somehow gain enough time and save enough
tactical cohesion to permit a stand on the west bank of the Rhine, while
NATO reserves mobilized and the women and children from the American
garrison communities fled (as best they could) to Spain. The ''trip-wire"
strategy then obtaining placed the army in the unenviable position of
forming this ""trip wire'' with the lives of its troops and their familites
and left the Air Force and its atomic weaponry to engage and destroy

the putative enemy. Here was the nub of the matter, The so~called
""single weapon strategy'', i. e,, strategic reliance on US possession of
the atom bomb and massive Air Force delivery of the same, promised

to reduce the Army to a supportive, ''spear~carrying' role. Indeed
there was some thought in high places that the Army should be restructured
as simply a logistic and police.féorce providing support to the Air Force
and Navy. And remember that the US Army also had to fight a2 war in
this period, clear across the world. With the survival of the Army as
the Senior Service in doubt, and with accepted planning figures which put
the Red Armies at the Rhine and the English Channel in five days or less,
the US Army commands in Europe were willing and indeed anxious for
advice and scientific support from whatever source. So OR became a part
of the US Army establishment in Europe. The first formal Report ever
published by ORO (ORO-R-1) was a multivolume analysis of the conduct
of atomic warfare in Central Europe and for many years it provided the
technical basis for the Army version of NATO strategic plans. Army OR
types in USAREUR and in Army Ordnance and Engineer installations at
home collaborated in the search for ways and means to delay the anticipated
onslaught of whole Russian tank armies, or perhaps even halt the same.




OR involvement in one area of Army interest quickly led to involvement
in another, sometimes of only tenuous connection. The Truman doctrine,
originally enunciated for Greece and Turkey, brought the Army full tilt
into the Military Assistance Program (MAP) as this contributed to the
weaponing and logistic support for the NATO armies, and cleared older
equipment from Army inventories.. Large-scale analyses of the arms
and reserve stocks held by NATO members led directly to OR tactical
studies for USAREUR, which brought into question the assumptions
underlying the NAT O/ MC Reports and the validity of the Force Tabs
accompanying the same,

From whence came the impetus for OR engagement in Army problems
of the magnitude and importance of those referenced above? The answer
to this question probably should be the same as the answer to the classic
Army question whether the impetus for supply should come from the
front or the rear: namely, "it depends on the situation.' In some cases
the Army in Europe lacked the scientific competence to evaluate the
potential effects radius of new weapons and turned to OR, thus bringing
the OR types into tactical and strategic planning. In other cases the OR
people turned the spotlight on problem areas which the Army had failed
to recognize or had neglected, for example, the possible impact of
refugee movements on D-Day deployment from the German Kasernes
and the planned withdrawal to the Rhine,.

Now permit me to step clearly outside the bounds of Army OR as a
profession and speak as a historian of the US Army in the Twentieth
Century. Recall that the United States Army emerged from World War 1I
with all the prestige of a great victory, that the armies in the combat
zones clear across the globe literally collapsed in the rush under public
pressure to demobilize, and that the small regular Army cadre remaining
had "battle fatigue' and could be pardoned if it wanted nothing more than
to go back to the old peacetime way of soldiering. It is my judgment as

a military historian that, given these conditions, the US Army made a
truly remarkable and generally successful effort to shed its features as

a World War II fighting force and enter the Atomic Era with minimal
hesitation and delay. For the most part this transition was prompted by
the new demands of the Army's role in NATO: a theater in which Army
OR was consciously and successfully employed. I conclude, therefore,
that Army OR must be given a full share of credit for the post-WW II
modernization of the US Army.
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We need give little attention to the effects of the Korean conflict on the
Army/OR relationship. The OR participation in the Korean War was far
from negligible--well over a hundred Army OR types received UN
recognition for service in Korea. However, the revival and restudy of
the Korean OR reports during the recent combat in Southeast Asia
probably has given most of you an appreciation of the OR effort in Korea.
In general those analyses used standard OR methods to examine infantry
weapons, artillery fire direction, signal communications, tank kills and
battlefield illumination, and to effect changes in the field. In three areas,
however, new ground was broken. S, L. A, Marshall, a consultant with
ORO, took the cultural mumbo jumbo and psychological claptrap out of
the popular explanations of the way the Chinese fought and reduced the
same to a common-sense exegesis of Chinese tactics and combat
techniques., For the first time in the history of the US Army statistical
analyses using OR methods were made on the '"behavior''--mentally,
emotionally, and physically--of the individual man in combat., Finally,
the OR analysts were able to create a ''factual'' picture of race relations
under combat conditions which dispelled many cherished myths and had a
direct effect on the way in which the Army took the lead in implementing
the Truman Executive Order ending segregation in the Armed Forces.

We now come to the era of these Annual OR Symposia and each of you can
be his own historian, .evaluating success or failure as your own experience
and prejudices dictate. When the First Symposium convened in 1962, and
those present called on the leadership of the Army to make this an anaual
event, OR had grown in stature great enough to attract close scrutiny by
the DOD, Bureau of the Budget and the Congress. The keynote speaker,
therefore, warned that the evaluation of the role of Operations Research
in the Army would no longer be left solely to the Army.

What, in general, were the paramount features of the environment in
which this evaluation from 1962 to the present would take place? I see
them as follows:

a. ORO lost its position of leadership in the Army OR community as its
founder and Director, Ellis Johnson, was dismissed and the association
with the university was terminated. Although personally painful to many,
what happened in this case was common experience in the early '60!s in
the Board Rooms of American industry and education: The rugged
individualist who built with his own hands and '"crusaded' for the freedom
to build in his own image had too often proved unable to administer the
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"institution' he had brought into being or sustain it by ad hominem
tactics, The conventional solution in these years, as the Harvard
Business School noted, was to replace the individual with what has been
styled as '"faceless management', and so it was when the Research
Analysis Corporation succeeded ORO, Naturally there was much
fishing in these troubled waters by those in the Army who wished to
destroy the special status originally accorded ORO and by the profit-
making OR corporations who resented the '""nonprofit" concept and
actually raised a '""'war chest' of several thousand dollars to finance

the attempted subversion of ORO/RAC in the Army and in the Congress.
There would be a ten~year reprieve, however, before the Army finally
abandoned its original concept of a not-for-profit organization and,
interestingly enough, some of the most innovative applications of OR to
formidable Army problems took place in these years. Parenthetically,
I notice several presentations by the General Research Corporation,
successor to RAC, on our program.

b. Robert McNamara introduced into the defense establishment an
insistence that '"facts' replace "experienced military judgment" in the
decision-making process, and made the critical analysis of alternatives
a mandatory way of life in the E Ring of the Pentagon, Although Army
OR sometimes suffered by reason of '"guilt by association' with the
"Whiz Kids" in OSD, on balance one must say that the McNamara Era
saw Army OR increase in usefulness and in stature. Those in the Army
who hoped that the McNamara insistence on factual analyses would
disappear when McNamara left the Pentagon missed the point. American
industry, transportation, government (at all levels), the Navy and the
Air Force had turned to analytical and computer techniques as unavoidable
and useful in the soclution of the complex problems created by the new
technologies and the new demands of an expanding society. Army planning
and management willy-nilly, with or without McNamara, would have to
walk the same road.

c. The war in Viet-Nam preoccupied the Army for nearly twelve
years and ended without victory in the field, this for the second time in
two decades. The Army, as usual, had provided the bulk of the forces
and sustained the bulk of the 46, 000 battle deaths, but the Army had not
solved the problem of fighting this kind of war. OR was little utilized by
the Army in Viet-Nam nor, in contrast with Korea, did the OR community
make a concerted, high-level attempt to find an entry to that theater.

The OR types, in their sphere, were no more successful than the Army
in getting a handle on this kind of war, as witness the abortive attempts
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to simulate on the computer or produce a model of the combat in Viet~Nam.
It is true that the use of OR techniques and personnel in the Howze Board
did contribute to the emergence of the helicopter in Viet-Nam, Costing
techniques used by OR types got an accurate fix on the actual dollar value
of US military support to specified parts of the South Viet-Nam war effort,
And OR-developed reporting systems permitted the Army commanders in
the field to evaluate the expenditure of artillery ammunition and isolate

the causative agents in the battlefield attrition of equipment. Nonetheless,
OR, like its Army partner, cannot point with satisfaction to its role in
Southeast Asia.

d. There was little time for either the Army or its OR assistants to
indulge in introspection or recrimination as the Viet-Nam conflict dwindled
away. A new phenomenon appeared on the Army horizon called "inflation. "
The Army and its OR establishment have developed protective procedures-~
sometimes effective, sometimes not~-~against budget cuts. Neither,
however, has thus far produced acceptable and defensible methods for
projecting the impact of inflation on future Army budgets. Neither has
demonstrated a clear understanding of how tradeoffs, in an era of runaway
prices, can best be determined between the procurement of very expensive
nuclear weapons and the acquisition of larger numbers of cheaper conven-
tional weapons. Also, I am concerned, as are other old friends of the
Army, as to whether or not the Army and Army OR are readying the
intellectual tools which will be required if the United States Army is to
make its voice heard and respected in the reassessment of national
strategy which the parlous state of our economy surely will demand.

At the end of a quarter of a century, Army OR, Ibelieve, has the potential
of playing a role far more important than at any time in its first twenty-
five years. We leave the next speaker to predict whether or not that
potential will be realized. But I question whether Defense Secretary
Schlesinger's warning that the Army cannot afford "ossification', and

his admonition that the Army must show itself '"capable of imaginative,
innovative and nonroutine responses' to current problems, is in any
degree answered by the repetition ad nauseum of the question: '"What

has Operations Research done for you lately?'

Instead, I suggest that we should, as Bing Crosby opined, "accentuate

the positive. " Instead of dwelling on what OR has not been able to achieve
in previous years and rather than giving undue credence to those who
reject OR in the Army, the US Army must accept the premise that OR
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represents a serious and usable approach to complex but soluble problems
and is here to stay., From this premise the Army should make a firm
commitment (a) to sustain a viable, cohesive and prestigious OR capability
(no matter where currently it may be found or what its antecedents) and

(b) to employ this capability in a rational, consistent, continuous and
optimistic manner with priority application én those problem areas where
the national stakes are the highest and where the future of the United States
Army is most in question,
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PRESENT & FUTURE ORSA TRENDS -
A FORECAST FOR THE US ARMY

ABRAHAM GOLUB
Technical Advisor to the
Deputy Chief of Staff for

Operations and Plans

I always welcome the opportunity to talk about ORSA in the Army.
The Army was the first of the services to perform formal ORSA work. I'm
proud of that fact, and I'm proud of the Army's record in this area. I
also welcome the challenge of making some forecasts and predictions
about Army Operations Research in the future. I recognize the clear
danger that some years from now someone will look up my remarks today
and regale an audience with the disparities between today's predictions
and the realities of that time.

Well, I refuse to worry about that -- it's happened before and I'm
sure it will happen again. Let me give you a quick example: I recall
an AMC System Analysis Symposium that was held in November 1968. General
Bunker of AMC was the opening speaker. He warned the audience that such
symposia could become a rarity in the future because President-Elect
Nixon had just indicated that he would reduce the importance of systems
analysis in the DOD and return more of the decisionmaking authority and
responsibility to the military. Later that same morning Dr. Alan
Enthoven gave an address during which he singled out the CHEYENNE
Helicopter as a shoo-in that would greatly enhance our combat capability
in the 1970's. That afternoon I gave an address titled "Operations
Research in AMC - Past and Future'. And although I made some suggestions
of ways that AMC could further improve their contribution to Army O.R.,
I warmly applauded their past performance and confidently predicted that
AMC would continue to do great work. Well, obviously all of us were a
bit wrong -- even Nixon.

As one of the early practitioners in this business of ours, I
especially enjoyed Dr. Cole's historical review of Army Operations
Research. I feel he did a splendid job of setting the stage for my
remarks on current and future trends, I should like to start out by
commenting on a trend that is already several years in being and which
I strongly believe we should reverse as soon as possible.

I am talking about the recurring self-deprecating dialogue which has
become the vogue for far too many elements in the Army. To engage in
self-examination 1s always, of course, desirable. It becomes unhealthy,
however, when such self-examination results in dialogues which
increasingly distort the image of the Army, or in this case, the Army's
study effort. Once started, such dialogues have a natural tendency to
become overcommitted to self-criticism and, when that happens, it does
so at the expense of an honest search for solutions to the real problems.
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It's fairly clear how some of these attitudes developed. 1In the
decade of the sixties, under the combined influence of Secretary
McNamara's support, Dr. Enthoven's publicity, and expanding budgets,
"ORSA Activity" simply mushroomed. From my various vantage points in
Aberdeen, in the Army Secretariat and the DA Staff, I watched all this
happen with mounting concern over the general lack of what might best
be called "Quality Control". Now I don't mean to say that everything
that was done in that era was bad, but it seemed like every job shop in
the country could get a piece of the action by simply advocating a
"Systems Approach" to any problem.

The net results of this surge of activity under the banner of "ORSA"
can be summarized in three brief statements:

1) The number of people who could claim ORSA experience and ORSA
qualification on their resumes had multiplied to unprecedented levels.

2) There was a great deal of work done that ranged from marginal to
simply "bad".

3) Criticism of the newly enlarged "ORSA Community' mounted to the
point where even congressional leaders and the President-Elect got on the
bandwagon.

In the two or three year period centered around 1970 many members of
the Military ORSA Community began to react to the mounting criticism.
Several symposium themes or principal addresses had titles like these:

1) An Assessment of the Current State of Military Operations
Research

2) The Value and Limitations of Studies and Analyses Directed to the
Senior Government Decision Makers

3) Challenges in Military O.R. in the 1970's
4) Ethical Problems in Military Operations Research

5) On Professionalism and Ethics

Clearly we were listening and accepting much of the criticism but
unfortunately, our reactions were really overreactions which largely
placed us on the defensive. It was about this time that I began
boycotting as many of these symposia as I could, and when I couldn't
escape I spoke out to urge that the ORSA Community stop beating itself
about the head and put a halt to all their self-deprecating activities.
And I do so again today.

It bothers me to see that we are apparently still on the defensive;
still blaming ourselves. Even the theme of this symposium, "The Value
of Operations Research to the Army" was born of negativism. Unfortu-
nately, to this day there are those who still question the value of
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0. R. To me that is no different than questioning whether or not there
is value in thinking. Let me ask: When the optical society meets or
the metallurgists convene, do they adopt themes challenging the very
need for their professions? Of course not! What I am pointing out, is
that there is no reason to challenge ORSA as a professional activity.
ORSA is valuable!! As far as I'm concerned that's a given!!

Our problem, as in every discipline, is that there is good ORSA, bad
ORSA, and a fraction that falls somewhere in between. Our goal, of
course, is to minimize the bad ~-- and we've been making good progress
toward that goal. The recent cost and operational effectiveness studies
on the Heavy Lift Helicopter and on BUSHMASTER may have had a few
blemishes -- and perhaps the tools used weren't the best possible ~--
but, nevertheless, the results sufficiently and objectively illuminated
the issues and alternative courses of action. Even if they had been less
adequate they still would have served a useful role by forcing others to
think hard about the deficiencies and issues not satisfactorily addressed.
Last year's HELLFIRE study was an example of this. That study managed to
surface, but leave unanswered, a number of important issues. This
helped us to initiate certain field tests which are providing valuable
inputs to a second and much more meaningful examination of the system.

In line with my appeal for positive thinking and discussion, I was
especially encouraged at last year's AORS Symposium. As General Chairman
I was privileged to move freely about and sample most of the working
groups in action. What I heard time and time again from the speakers

was an attitude that can only be described as, '"Look at what I have done
- and I think it is good". That was great; it was most heartening. I
fully expect you to hear more of the same at this symposium -~ despite

the negative interpretations some may have put on the announced ‘'theme".

As a final comment on this business of self-criticism, I reject the
notion that we need to establish academic criteria for professionalism
or a formal set of ethical standards. I maintain that in the years
ahead the most stringent performance standards will be met by Army ORSA
analysts through peer group pressure and by our structured system of
reviews. (SAGs, IPRs, ASARCs, etc.) I believe the word is already out
that you are likely to be shot out of the saddle if you report an
inadequate analysis to any of these groups. Thus, by internally
developed procedures we automatically institute standards of
professionalism and ethics. There is no need to adapt testing
procedures and licensing criteria.

A few moments ago I gave you a sample of some symposium themes and
addresses that included the title, "Challenges in Military O.R. in the
70's". I researched this particular item (actually it was a 1971 panel
discussion) to identify what were then perceived as some of the major
challenges. I made a partial listing -~ in no particular order --
simply to give you a flavor of what some leaders of the ORSA Community
saw as some of the problems and challenges confronting us nearly four
years ago. I have taken the liberty of slightly re~phrasing some of
these challenges to put them in the common format. It's easier to show
you these on a slide than to read them all ~---
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CHALLENGES IN MILITARY O.R. IN THE 70'S

THERE IS A NEED TO:
© DEFINE THE TYPE OF SERVICES WE ARE PROVID ING

© PURGE THE ANALYTIC QUACKS AND EARN GREATER CREDIBILITY

O SHARPEN UP THE PROCEDURES AND TECHNIQUES WE NOW TAKE FOR GRANTED

© USE MILITARY OPERATIONS RESEARCH RESOURCES MORE EFFICIENTLY; ESPECIALLY COMPUTERS
G REMOVE OBSTACLES TO INNOVATION IN ORSA

O DEVELOP A CGDE GF ETHICS TO BE APPLIED TO CONTRACTOR ORGANIZATIONS

O ADAPT TO CHANGE IN THE DEFENSE ENVIRONMENT AND DECLINING DEFENSE FUND ING

ODEVELOP A HIERARCHY GF MODELS WITH VARYING LEVELS OF RESOLUTION

O DEVELGP A DISCIPLINED SET OF MEASURES OF EFFECTIVENESS APPLICABLE TO ARMY SYSTEMS

O GAIN A BETTER UNDERSTAND ING OF THE WAYS IN WHICH NIGHT OPERATIONS D IFFER FROM
DAY OPERATIONS

@ STRUCTURE A BETTER FRAMEWORK AND METHODS FOR STORAGE AND RETRIEVAL OF THE
ACCUMULATED BODY OF ORSA WORK AND KNOWLEDGE




Now I have no intention of addressing this list on an item-by-item
basis. My purpose in mentioning these recent challenges is simply to
let us see, in general, how future trends as I see them will work
toward meeting these and related challenges.

Now, as to the future! Certainly the most prominent and the most
critical trend impacting on Military O.R. is the decreasing defense
budget. 1In actual purchasing power it is lower than at any time in the
past quarter-century. How low it can get is anyone's guess, but it
seems likely that it will bear its share of the nation's economic
burden in the immediate years ahead. In fact reduced defense spending
is, already a five year old trend. Barring overt acts of aggression by
potential enemies, I see nothing in the political and social fabric of
the nation that will reverse this trend. This trend impacts on Army
Operations Research in two principal ways: First, ORSA activity will
have to continue to adapt to reduced funding, and secondly the reduced
funds to support new R&D starts on weapon systems and maintenance of a
reasonably structured Army will require a much better analytical batting
average than ever before. Because we will have fewer opportunities to
begin new programs, we will have to get a higher increment of effective-
ness’ from those that we do, and that means we who analyze will have to
do better and 'smarter work'. With respect to materiel systems, we will
be helped in this by our new materiel acquisition procedures which most
of you are just learning about now. Those procedures have built into
them a more deliberate, a more cautious, approach calling for intensive
analysis and testing before proceeding into hardware development. They
also require periodic reviews and updates of the COEA's prior to the
final commitment to go into production. This will give us more time to
make certainties out of the uncertainties and there should be no excuse
for not doing '"smarter' analyses.

The continuing trend toward fewer dollars to support Army Operations
Research means that fewer tasks and studies can be undertaken. That will
force us to be more critical and selective in choosing which one to fund.
From the standpoint of quality, however, it should enable us to
concentrate our best resources on the fewer but very important studies.
This reduced level of effort has already had a major impact on the
amount of work we will contract out. I have not attempted to quantify
this, but the reduction thus far has been quite significant, and I do
not see this as a trend that will be reversed. Actually, and although
I personally hate to see it happen, I am convinced .that we will shortly
be entering an era of near-zero contractual effort. I can tell you
today that we at HQ are already planning against that eventuality --
and I advise you to seriously do the same. That era is coming and you'd
better harness your in-house resources, accordingly.

Fortunately, the organizational changes within the Army during the
past 18 months anticipated the aforementioned trend. The establishment
of the Concepts Analysis Agency, TRANSANA in the Training and Doctrine
Command, the Operational Test and Evaluation Agency, together with
AMSAA consolidate many of our O.R. and test functions and
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responsibilities. These organizations will provide a much-strengthened
in-house capability. This centralization of our in-house talent will
give the Army the organizations which not only can manage and conduct
large segments of the O.R. effort, but which can also act as the
essential "Colleges" in which newcomers to the field can learn the
trade. The Army Materiel Systems Analysis Agency, born of the Weapon
Systems Laboratory at BRL, is the prototype of this type of college.
Apprenticeships at doing O.R. studies are fairly long, but the resultant
talents and skills are very good indeed. I look for much the same level
of quality in education and training over the next few years from CAA,
TRANSANA and OTEA because of the amount of experience and talent we are
consolidating in these organizations. Ladies and gentlemen, as trends
go, this is a darn healthy one.

For years it was common in meetings such as this to speak of
"Practitioners" and '"Clients' as two separate populations. The con-
tractors, as practitioners, performed operations research studies on
behalf of the military services and the OSD offices and agencies who
were the clients. Although it was not entirely true that the clients
never practiced, the distinction was reasonably valid because the ORSA
types in the services were quite fully occupied reviewing the prac-
titioner's work. This is rapidly changing. It has to! The Army
organizations I mentioned a moment ago are and will continue to be full-
fledged practitioners. While it may still be valid to think of the DA
Staff and the Army Secretariat as clients, the practitioners are now
really part of the same family. And, I think that's a darn good trend.

One of the major developments of the past few years that has made
this possible is the increase in the number of '"Green Suiters" officers
who are ORSA trained and qualified. Prior to 1968 there was only a hand-
ful of Army officers with ORSA credentials. Scattered as thinly as they
were among the Army Staff and major commands, they could do little
except review other people's work. Today there are nearly 600 Army
officers on active duty with graduate degrees in Operations Research,
and more are being trained each year. With this kind of talent to add
to the civilian resources, it is not surprising that organizations like
CAA and TRADOC are beginning to produce quality work. My own observaticn
is that the ORSA trained Army officer brings his own special enthusiasm
and specialized knowledge of the military which effectively complements
the civilian's longer experience and continuity. They work well
together, and the best part is that more and more of these young
officers are being given the opportunity to be practitioners. In this
regard, we are beginning to enter another interesting phase: The first
of these ORSA trained officers are beginning to enter the 0-6, 0-7
grades. In the years ahead, their increasing influence in more
responsible positions signals, not only a more perceptive and more
penetrating review of the fine grain detail of our analyses, but also
a better understanding and acceptance of our products. I personally
fought against great odds to preserve the ORSA career program -- I won
that battle -- and I'm darn glad about that.
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You will recall from that earlier listing of challenges on the slide
that there were several that called for greater efficiencies in the
performance of our work. One trend that I see developing, and that
clearly works in the direction of improved efficiency, is that one of
"Standardization" within our COEA's. TRADOC has developed a set of
standard scenarios for use in computer simulations. These include
nominal Blue and Red forces with weapon types appropriate to the time
frame, and detailed terrain data for representative battlefields in
different parts of the world. The user of these standard scenarios can,
of course, introduce variations in forces, weapon mixes or tactics to
suit his particular needs. However, these scenarios have a healthy
capacity for the integration of our efforts. Somewhat the same thing
is happening with regard to simulation models. From the earliest
planning for the creation of the Concepts Analysis Agency I have
advocated making CAA the lead laboratory for all Army force analysis
and force structuring models. Although this is obviously going to take
a while, we are making it happen. Now, don't misunderstand what this
means; CAA is not going to do all force analyses in the Army. They will
become the focal point for collective knowledge about all such models,
and for maintaining up-to-date information on inputs and model improve-
ments. This should make available the best force structuring models
for major studies and should lead to a better, and commonly shared
understanding of these models throughout the Army ORSA Community.
Incidentally, we are now examining a plan to designate some of the
other major Army study agencies as lead laboratories in other subject
areas.

A recent innovation to the Cost and Operational Effectiveness
Analyses being conducted in the Army is the establishment of a ''Red
Team" to work in parallel with the main study group. The Red Team
provides a vital new dimension to these study programs by assuming

the role of the resident '"Devil's Advocate'. Their charter permits
them to challenge any aspect of study such as: assumptions, costs,
force deployments and so forth, on the grounds of accuracy, realism
or even just good common sense. One of the ways Red Teams may make
their most significant contributions will be to insure that the Enemy
Forces are made to act and react with intelligence in our war games
and simulations. I think the addition of the Red Teams to the study
and analysis process will provide valuable and broadened insight into
many of the new and sophisticated weapon systems under study. They
will also serve to lighten the burden of the small managerial and
review group at Headquarters, DA, who traditionally have had to perform
this same function.

There is another category of operations analysis that is relatively
new. It is called "Net Assessment'. While it may not exactly qualify
as a "Trend", it is currently in vogue and it could very well become
part of our stock in trade. Net assessments, which were initiated or at
least promoted by a Blue Ribbon Defense Panel in 1970, were defined as
integrated systematic analyses of existing and proposed programs as
they established capabilities and limitations of the United States
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versus possible antagonists. Simply stated, the objective of Net
Assessments is to identify asymmetries in military capabilities that
can be exploited or need to be remedied by changes in governmental
programs or allocation of resources.

The initial work on Net Assessments was performed at the highest
level -- the estimation of relative balances of power or of critical
elements of power, existing or projected, among nations or alliances.
Since then, concepts of Net Assessment have been broadened and extended
to serve a range of purposes, including the future effectiveness of
military force elements and Net Technical Assessments of particular
classes of military equipments. So far, the principal impetus for this
work has been from OSD. Some recent and current examples of Net Assess-
ments that the Army or outside contractors have worked on include:
Artillery, ICM and ICCM, Tank-Antitank, Chemical and even one on Tank
Crew Training. 1In some ways all of this may not be very difficult from
assorted "Special Studies and Analyses' we have all done from time to
time; it's just that we didn't have a good, all encompassing name for
this kind of work. Nevertheless, it is more formalized now and the
primary user of the results is OSD -- not some intermediate level of
Army management. It is very important, therefore, that O.R. analysts
participate in these Net Assessments to insure that the proper judgments
and inferences are brought out and the limitations of the assessment are
made clear. I caution, do not write these off as simple data-gathering
exercises.

There is another area of work that is likely to become a growing
trend, because I plan to do all I can to make it happen. I'm talking
about analyzing current operations. It seems that the bulk of the ORSA
work in progress today is oriented toward 1977 and beyond. Who is
studying today's Army dperations and activities to make them more
efficient and effective? Let's talk about a typical tank battalion in
Europe for example:

® What is their week-by-week activity profile?

® How far do their tanks travel each year? By road march? By rail?
At what cost?

® What are the spare parts costs?
® How frequently must the tanks be overhauled? At what cost?
® How much training ammunition is used? What does that cost?

I happen to have obtained some of the answers to these and many
related questions because I became involved in a special project for
the Under Secretary of the Army just a few weeks back. It was an
interesting and informative exercise. The answers to the questions I
have just presented can be obtained. 1In fact, you can get them very
gradually by going to AMC, HQ USAREUR, DCSLOG, etc. The interesting
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and curious thing is that no one is really both collecting and analyzing
these kinds of data; no one is really challenging the current practices;
no one is asking the provocative questions about how current practices
might be made more efficient and more economical. Many of these kinds
of data are being accumulated under various existing Army procedures.
They can be obtained and they are amenable to thoughtful analysis, but
no one seems to be doing it. Now, I will concede that this type of

work is probably less glamorous (and less publishable) than an elegant
mathematical treatise. However, it could be a heck of a lot more useful
to the Army. For example, when you consider the fact that the Army's
maintenance costs have been running at 20% or higher of the total Army
budget for the past five years, you can begin to appreciate the dimensions
of what I am talking about (and I might note that ammunition costs are
not a part of this -- they are in addition to the maintenance costs).

In comparison, total Army R&D budgets are only at about one-third the
level of the maintenance costs. The message is clear: If we can shave
10% from the maintenance costs without significantly affecting
operational capability, then we should be able to expand in other
demanding areas. I hope that a number of you will leave here with a
resolution to delve into this subject of current operations. Believe
me, it is a fruitful area of study.

I think it's time I began to wind this up. There are a number of
other topics I could have expanded upon, but I will just mention these
in passing:

® Urban Combat - This is gaining increased attention, and its
complexities are a real challenge. Much work in this area is needed.

® Increased reliance on field testing, and the potential for testing
and simulation to support and augment each other.

® Earlier and more detailed incorporation of the logistical
implications of adoption of new materiel systems.

¢ Night Combat - In terms of modeling or simulating this we are not
much better off than we were five years ago. Meanwhile the quality and
performance of night vision equipment has drastically improved.

® Survivability is something we will be hearing more of and paying
more attention to in the future. I'm speaking about survivability in
its broadest sense -~ encompassing passive protection, signature
reductions, camouflage, redundant systems, field expedients, etc. I'm
willing to predict that we'll hear more on this as early as tomorrow
afternoon.

® Risk analysis - This was the theme of AORS XI in 1972. I should

know - 1 gave the keynote speech. This has been evolving rather slowly,
but surely. I envision the day -- fairly soon -- when a formal technical
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and economic risk analysis will be a part of the concept formulation
package for any new system.

I'd like to take just a moment or two to summarize my remarks and
attempt to point out where we are headed in Army Operations Research.

® There has been a significant trend toward consolidating Army ORSA
activities within the Army with a corresponding reduction in the use of
outside contractors. Contractual efforts will enter a near-zero era.

® One of the primary reasons this is possible is the sizable growth
over the past six years of ORSA - qualified Army officers. They are
beginning and will continue to enter the group of General Officers.

® There is a definite trend toward standardization of scenarios,
models and analytical methods.

® The quality, quantity and health of the ORSA Community is generally
good. We need no control mechanism to insure professional performance --
we have become self-disciplining and self-regulating.

® The defense budget, and indeed the social climate with regard to
defense spending, will inescapably impact on our profession, the
dimensions of the work we do and the environment in which we work. I'm
afraid that we are in for an extended period of belt-tightening; our
work must be much more selective and a lot '"smarter'.

® Some of the buzz-words of the next 4-5 years will likely be:

SURVIVABILITY

NET ASSESSMENT

OPERATIONAL TESTING

DECISION RISK ANALYSTIS

NIGHT COMBAT

URBAN COMBAT

- RED TEAMS
And finally:

- ANALYSIS OF CURRENT OPERATIONS: 1It's a must, a need,
and we will be doing much of it in the future.
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On the whole I'd say that Army Operations Research is improving in
quality, is gaining more credibility among the top decision-makers,
and has some promising new directions to move into. Most importantly,
it is gaining increasing respect and attention from the decision-makers
~- and that's what it's all about, isn't it? So let's stop beating
ourselves over the head,
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ORSA HELP IN MANAGING THE ALL VOLUNTEER ARMY

BANQUET SPEAKER
MR. PAUL D. PHILLIPS
DEPUTY ASSISTANT SECRETARY OF THE ARMY
(MANPOWER AND RESERVE AFFAIRS)

Thank you very much for the kind introduction. It is a great pleasure

for Mrs. Phillips and me to be here - our first visit at Fort Lee. We've
been delighted with the hospitality shown us. Mr. Newman, General Hallgren,
General Graham, General Camm, other distinguished visitors at the head
table, at the symposium this morning I was delighted to hear my old friend
and mentor, Dr. Cole, my West Point Classmate, General Miley and an
associate of many years standing, Abe Golub. We have heard about the

past of ORSA, we have heard of the prediction of the future of ORSA. My
subject tonight is ORSA and management of the All Volunteer Army, which

is the present of ORSA. You heard Abe Golub say this morning that he
thought there was a great deal of work to be done in OR in the present.
Unfortunately he cited the operations of a tank battalion as a suitable
place for that to start. My thesis is that the right place to start is

in manpower management.

Now this after dinner speaking is rather a new forum to me, typically

I have a lecture at a War College or at Leavenworth or somewhere else

and there is a question period so I am fairly circumspect in what I have
to say. Tonight, not being that constrained, I1'll be somewhat contentious,
I hope.

Secretary Callaway spends between 65 and 70 percent of his time on people-
related matters involving making the all-volunteer Army an unqualified
success, a reality. That leaves about 30% of his time on the kinds of
things that you usually deal with, force structure, R&D, procurement,
planning, programming, budgeting, and legal matters that don't have to

do with the all-volunteer Army. How much ORSA effort is being spent

in support of Secretary Callaway and his tough decisions? My thesis is
not nearly enough, particularly when, as General Miley correctly stated,
well over half of the Army budget is spent on people and people-related
things. And I'm talking about people taking well over half of the budget
not counting the people-related part of O&MA.

Not quite two years ago now we got into a brand new ball game, brand new
rules, brand new problems. Overnight our least expensive, least worrisome,
easiest to manage resource became our most precious, most worrisome, most
difficult to manage. During the draft we simply had to call on General
Hershey to send us how ever many men we wanted, whenever we wanted, where
ever we wanted. This permitted our training base to run on essentially

an even flow basis, being perturbed on slightly to permit us to replace
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people in units as they left the Army. Moreover, General Hershey sent

us a rather consistent and representative cross section of the military
age population. They were qualified to fill all the hard and soft skill
MOS vacancies that we had. Under these circumstances you would be right
to assume that recruiting, making service life attractive to the junior
enlisted men, the need to entice young men into the less desirable but
essential skills such as infantry men, tanker, and artillery men were not
among the Army's higher priority problem. Suddenly when we stopped
drafting we discovered seasonality. Not many people want to join the

Army in the months of February through May. The best and the most join
through June to September and again in January. From being a very simple
task to match a vacant school seat with a qualified student, it became a
very difficult task. From being a very simple task to replace losses in
units as they occurred, it became a very difficult task. From being able
to get by with a small, second rate, poorly housed, recruiting force, it
became necessary to establish as a top priority getting a large highly
motivated, superbly trained, superbly housed and superbly led recruiting
force. From being able to ignore career attractiveness, it became necessary
to analyse what it was we were offering, to improve on it, and to present
it in the best possible light. And that meant a fourteen fold increase
in our advertising budget. We now spend about forty-three million dollars
a year in advertising and we decided to do that without benefit of ORSA,
unfortunately. From being able to ignore high school guidance counselors,
parents of potential enlistees and their coaches--those that influence

the youth--we found that we have to find ways to get them to work with us.
Suddenly too, commanders in the field, for example a Division Commander,
were told if you want to Command this Division get out and recruit it.

So recruiting became everybody's business.

Now in achieving the success that we had in fiscal '74 (and by the way we
were the only service of the four who reached their legislative end strength
as of last June 30th and this success is continuing into this fical year),
we took, again without benefit of any ORSA help because of the time involved,
a number of costly actions and a number of nominally low-cost actions which
nevertheless have reduced considerably our managerial flexibility and our
efficiency. Thus, whereas before we decided where a man would go and

what he would be trained to do, we find now that he and increasingly she
tells us what they will do and where they will go and this in a written
contract that is morally and legally binding. As is readily apparent these
new rules and constraints don't leave very much room for error. They
presume we know today how many men and women we ought to start training
tomorrow in which of about 800 skills to fill vacancies that will occur

up to a year from now in an Army the size of which and the force structure
of which will certainly change at least once between now and then by action
of Congress and more frequently by other people, notably the Deputy Chief

of Staff for Military Operations. If we make a mistake it is pretty costly.
We either have a skill mismatch and have wasted a lot of training money

or we have a breach of contract and we have to discharge the soldier or

we have a disgruntled soldier who is not likely to reenlist.
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To help manage under the changed situation that I have described and to
come as close as possible to putting the right face in the right place

at the right time which is all the Deputy Chief for Personnel has to do
to be successful, we invented a number of new policies all of which were
costly as I have indicated and all of which are in jeopardy now by opponents
either within the Army or without. I want to talk briefly about a few of
these. As I do I am sure you will see where we might have been able to
benefit by an ORSA analysis and where we may still be able to benefit

as we try to defend what we have done. First, we fought for and we got
an enlistment bonus, first of all for the combat arms for which we always
seem to need an edge in the marketplace over the other skills and the
other services. Later we got the bonus for a limited number of hard to
fi1l, hard skills which require long difficult training and high mental
capacity. The bonuses are offered only to upper mental categories who
are high school graduates and who agree to serve for four years. We use
about 50 million dollars of our precious money for this program and as I
have indicated there are those who would terminate it. That's why I have
asked the Concepts Analysis Agency to develop models to determine when an
enlistment bonus is cost effective. (That study was one (and as far as

I am able to determine the only one) of seventy items that were listed in
your seminar topics. So, I guess during this symposium manpower manage-
ment problems are getting a little more than one percent of the attention
of this group.) Now don't be fooled by the simplicity of that statement
because it is a very tough nut to crack determining when a reenlistment
or enlistment bonus is cost effective. It includes projecting, for
example, reenlistment rates. I have also asked the Concepts Analysis
Agency to determine how we might assure ourselves that a soldier who
takes the bonus for four years service remains in the skill for which he
signed up for the bonus. I have a recurring nightmare alternately of
Chairman Hebert and Senator Stennis riding from the Pentagon back to the
Hill with a Pentagon motor pool driver who they start to talk to and who
reveals that sure enough he signed up for a combat arms bonus and for the
last two years he has been driving a sedan in the Pentagon motor pool.
Well this latter study, determining how we may assure that a man who
signs up for a bonus for a particular skill stays in the skill, clearly
requiries a full understanding of the people distribution system of the
Army by the researcher and I maintain that is a far more difficult dis-
tribution system than the logistics distribution system though I could be
wrong on that. I know of three ways to make that possible, first of all
you can assign people who know the distribution system to do the research.
With the decrease in the Army staff, that is not possible. You can also
assign to the researcher an expert as a liaison person who knows the dis-
tribution system. Again that is not possible because the people running
the distribution system have enough on their plate every day not to have
to be involved with teaching somebody how the system works. The third
way 1s to ilmmerse the researcher in the milieu of the operator. With

the cooperation of CAA that is what we have done in this case. As an
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aside, my observation has been that unless an analyst and the eventual
user of an OR product work hand in glove from the very beginning of a

project, the result is not likely to be used by the Army. I'll admit

that is not a sufficient basis for success of an OR project but I rate
it as an indispensible one.

The second policy that we started to help us is the unit of choice or
station of .choice option which I have hinted about before. These options
permit an enlistee to be guaranteed up to sixteen months with the unit of
his choice after he has finished training. He can also choose the skill
in which he wishes to be trained and he can piggyback if he wishes a
combat arms bonus on top of those. That option, unit of choice/station
of choice, has done more to attract soldiers than any other thing we did
in the Continental United States. Apparently it is a no-cost option,

but it is not without its problems and I'd like to outline those to you.
First of all it demands a much finer quality of management on the front
end of an enlistment than we have ever known before. We must control
enlistments so that the popular units and stations don't get over sub-
scribed, and we have not done very well in that up to now. We must also
see to it that the unpopular skills and locations do get fully subscribed
because we only get one face for every manpower space that we are authorized.
The tool we created, with contract help, to solve this problem is known

as the Request system. It is a computerized system very like but more
complex than an airline reservation system, with a query and response
capability at each of our 64 main recruiting stations. Another problem
of these options is that they seriously reduce our flexibility in dis-
tributing people. Even if we capture every soldier when his 16 months

is up for an oversea tour (and generally we need them to fill Europe),

if he is on a three-year enlistment, he has only 14 months to do. This,
of course, in the face of the fact that OSD and the Congress are insisting
on pushing the enlisted tour toward the 30 month average and beyond. Of
course we would like to do that too because it avoids PCS costs and avoids
personnel turbulence which affects readiness.

These options also demand a much closer control on recruiters and on unit
canvassers. They require much closer coordination between TRADOC, FORSCOM
and the Recruiting Command than we have ever had before, because not too
long ago we had the CG of the 9th Division at Fort Lewis recruiting in
Jacksonville, Florida. And in Dallas on any fine Saturday afternoon you
could find unit canvassers at $25 a day per diem from two Armored Divisions,
an ' Air Mobile Division and two Infantry Divisions all competing for the

same people. So we were directed by the Congress in their last appropriation
act to justify in the FY 76 budget hearing the Unit of Choice canvasser
program and the size of the recruiter force which is now about nine thousand.
There is an excellent OR problem for you. Find and defend the smallest

or the least cost recruiting force necessary to satisfy the Army's quantity

. and quality requirements for enlisted accessions taking full account of
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the effect of advertising, the economy, the enlistment options and bonuses
and the varying requirements of the other services for recruits.

A third policy we established to help us is called the Trainee Discharge
Program. This was started a year ago last September and it reversed the
age old philosophy of the training base of the United States Army which
was ''Make soldiers out of anybody we send to you even if you have to re-
cycle them." to '"Don't let anybody graduate and enter a unit of the Army
unless he is a fine, qualified, well-trained soldier so that he won't
create administrative burdens once he has joined the unit. But in doing
that be sure you get him out of the Army before he's been in 180 days" so
that he doesn't qualify for any expensive Veterans Administration benefits.
And we made this discharge during training a very easy thing for the
training centers to do. Such a program increases our non-prior service
accession requirements annually by about 15,000 and wastes a lot of
training dollars but, it does permit us to overcome our inability to
measure a man's real ability before enlistment by validating his on-the-
job performance. Or less elegantly, one could say that it permits us to
take more below average people into the Army than we would like to have
and then to discharge those who can't, won't, or don't shape up. The
problem we now face with this program is proving to the Congress that it
is cost effective, something they believe should be relatively easy to

do since it has been running for fourteen months. As you can probably
see, the only dollar savings that we would have to offset the initial and
increased costs would accrue if the loss rate from the units for the
first term soldiers were to turn out to be lower than those in the units
prior to the time we initiated the program. Unfortunately, we won't have
enough data to do that until we have tracked cohort groups that started
last September for at least two years. The first of these cohort groups
won't finish two years until next September. So we have the reproblem
of convincing a skeptical and saving conscious 0SD, OMB and Congress

and we have perhaps too little data with which to do it. How shall we

do it?

The final policy change I will cover is the two-year enlistment option.
There 1s a law that requires any service which uses draftees also to
offer a two-year enlistment, so we have had a lot of experience in the
Army with two-year enlistments. We were fairly certain that we had to
continue them if we were going to get the number of soldiers we needed
during the first year of the all-volunteer Army. A year ago this month
we were having trouble making our enlistment goals. Our quality wasn't
as high as we would like it to be, and we were having trouble filling
Europe. So we sweetened this two-year enlistment by offering a couple
of either/or options. We offered to the upper mental categories either
training or skill of the man's choice, or we guaranteed assignment in
Europe. Now nobody likes two-year enlistments. They do not provide a
very good return on the investment of the training dollar, unless their
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reenlistment rates are considerably higher than three or four year en-
listees, and we don't know that yet. Typically though they create the
kinds of problems we try to avoid: 1large annual requirements for accessions
which move into the Army and out of the Army very quickly, they require

a relatively large training base and a relatively large recruiting force,
they are responsible for a lot of personnel turbulence, and a large piece
of the transient account. However, we have found that there are a lot

of men and women who, when they get out of high school, are not certain
of exactly what it is they want to do. Some of them don't have enough
money to go on to college, some of them are not even certain that they
want to go to college. But they know about the VA educational benefits
and in-service educational opportunities, so a great many of them are
willing to sign up for two years. Clearly the key question is how many
of these same people would sign up for three years if the two year option
were not available? And that is a question we cannot answer. We are
under great pressure to terminate the two-year enlistment for the reasons
I've outlined. Shall we do so on our own? Shall we try to‘defend three-
year enlistments on a cost-effectiveness basis? This means eventually
having to assign some benefit to having an authorized space filled as
opposed to not having it filled. Or shall we simply wait and be ordered
to drop two-year enlistments?

I might summarize these four policies, and I could talk about four or five
others equally as interesting, by estimating for you that the issue we now
face with the budget and inflation in managing this all-volunteer Army is
simply this: Shall we continue to spend essentially what we have been
spending on the personnel of the Army and raise quality, which we can do
because next year our accession requirements go down or shall we be satis-—
fied with the same quality we got in fiscal 74 and which we bragged a

good deal about and turn the savings back to the Treasury or into some
other Army program? Secretary Callaway has come down very hard on quality.
That is, for the same resources, get fewer of the lower mental categories
and get more of the high school graduates. But we do have a lot of
opponents in this and we are going to need all the ORSA help that is
available to defend ourselves.

Finally, I want to talk about minority representation in the Army and
specifically about black representation. We have two concerns: black
officer content is clearly too low--under 5 percent of the officer corps--
and black enlistments are proportionately much higher than the national
average of the military age group. We are enlisting blacks today at about

27 percent of all enlistees and' the black enlisted content of the Army at

the end of the last quarter was 21.9 percent. We have taken some steps

which we think will solve the officer problem: New ROTC in all-black colleges
and great recruiting efforts to get blacks into good ROTC's and to West

Point.
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On the enlistment side Secretary Callaway has first made clear that we
will never deny enlistment to any qualified candidate for any vacancy
based on race. He also feels, however, that the Congress and the
American public of all races want to have and need to have a representative
Army, racially, geographically, economically, and where tradition permits
sexually. There are about three major reasons for our concern. We are
concerned that Congress may be reluctant to support a draft free Army
becoming more and more racially imbalanced. We are concerned that blacks
would take a disproportionately high share of casualties in any future
emergency or war. And we are concerned .that there may be a point, and

we don't know this, in which the predominence of a racial minority group
will inhibit enlistment or reenlistment by a broad cross section of our
population in certain units or in the Army as a whole. There obviously
cannot and will not be any ceiling or quotas by race. However, Secretary
Callaway has directed, and we are proceeding now with a long-range plan
to insure that everyone has the opportunity to know about the Army's op-
portunities and to serve in it. We intend therefore to establish
enlistment goals throughout the United States for our recruiting hiarchy
that are proportionate to the qualified military availables in the
geographic area and hopefully to match our resources to the problem in
such a way that we do get a good geographic distribution rather than as
now getting a disproportionate representation from the Southeast and
Southwest US. At the same time we hope to draw a racial mix that is

much closer to the national average. I am sure you recognize that this
is a very sticky issue and in my opinion the only one that could possibly
jeopardize the all-volunteer Army. So there is a final problem for you:
Design the least costly set of legally and morally defensible policies
and actions to assure that the racial balance in the Army remains
acceptable to the American people and to the Congress.

In what I said I have raised many more questions than I have answered.

For those of you who habitually think in terms of hardware, force
structure, strategy and tactics, I challenge you to turn your best
thoughts to where the really big problems and the really big money are

and where the really big money can be saved. That is in manpower and
personnel management systems. In the final analysis, the size of the

Army force structure and the degree to which we can modernize that force
structure will depend in large measure, critically I think, on our ability
to manage more efficiently our manpower resources. We need your help.
Thank you very much.
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SUBJECT: Conceptual Design for the Army in the Field (CONAF)
AUTHOR: Colonel J.R. Witherell
AGENCY: US Army Concepts Analysis Agency

ORIGIN

The need for resource constrained force design became irrepressibly evident
to the Army in the late 1960's. At that time, the gap between force require-
ments and resource capabilities was fully exposed by the family of Army

plans and the studies which were spawned in response to two very different
sets of guidance. On the one hand was objectives-type guidance, on which

the force design community based its type forces. The result was a series of
relatively unconstrained forces which clearly were very capable while highly
demanding of people, equipment, and support. Obversely, capabilities-type
guidance reflected that structure, people, and materiel the Army could

really expect to have. Studies and analyses in this area generally sought

to reconcile requirements with reality while preserving some cognizance of
what the Army should have if it were possible. This dichotomy was fully
revealed when the combat development community presented its blueprint for
the mid 70's--the Army 75 Report. That document provided for powerful
division forces, modernized in anticipation of projected systems availability,
and supported adequately by the fully functionalized support echelons of the
Army in the Field. Unfortunately, not all the structure, manning, moderni-
zation, and support was reasonably attainable. Thus, a basic decision was
made to find another way to conduct the force design function, this time
within projected resource availability. The result came to be called

CONAF, and it evolved from the experience of the Army's Combat Development
Command in the force design area. It is an amalgam of several methodologies
and represents the integration of expertise and techniques relating to
resource projection, strategy, doctrine, materiel development, and force
structuring, all built around the fundamental idea of improving the
effectiveness of the Army's forces in the field.

METHODOLOGY

Development of methodology has been a central feature of CONAF since its
inception. The basic functions of CONAF--resource definition, force design,
and force analysis--require rather demanding methods and model applications
in their own right. Thus, the methodological challenge in CONAF was to
integrate the conduct of these functions in a comprehensive, consistent
manner while achieving reasonable efficiency. The diagram in Figure 1
graphically portrays the CONAF general methodology.
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Figure 1, CONAF GENERAL METHODOLOGY

At the beginning of the CONAF cycle, guidance is developed by the Army staff
concerning the framework within which the study is to be conducted. Scenario
guidance sets the stage and threat, force level/composition, and constraint
guidance establish the parameters for desian. Necessary assumptions are

then developed to further define the problem or, in some instances, to
simplify the design and evaluation tasks.

Resources are prescribed in terms of manpower, production capabilities, and
dollars. In extension of these expressions of overall resource levels,
guidance is usually stated in terms of 1imits on fluctuations on a fiscal
year basis and also among the various appropriations and prooram cateaories.
The result of this is to further define the guidelines within which force
design can occur.

The first step in carrying out force design activities is to project the
current approved force through the timeframe of interest. This is done to
establish a bench mark for purposes of costing, manning and structuring
alternative forces. Using the projected approved force as a "known," the
designer can better visualize the effects and relative contributions which
his conceptual and structural ideas will bring to the Army. This is
fundamental to all three functions identified in the general methodology,
for it enables the coster, designer, and evaluator to work in a commonly
understood medium. It also enables the decision maker to better understand
CONAF results and relate them to real world problems and issues.

A parallel approach is used by the analyst in assessing the performance of

the approved force and in comparing that assessment with the simulated
performance of the designed (alternative) force. In carrying out the
evaluation process, reliance is placed primarily on the outputs of the
Concepts Evaluation Model--a fully automated, deterministic, computerized
model designed to simulate large-scale, nonnuclear warfare between two
opposing forces. The force evaluator considers model inputs, model operations,
and simulation results in analyzing force performance. Using these indicators
in combination with strategic, threat, and scenario factors, he can then
develop insights as to the utility of a force alternative vis-a-vis that of
the projected approved force.
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EVOLUTICN

The initial CONAF report, CONAF I, was stronaly oriented toward methodology--
seeking to articulate the most useful way of integrating resource definition,
force design, and force evaluation--and toward the development of tools to
accomplish these functions. In the resource area, attention focused on economic
and cost analysis. It required the gathering of cost data for current and
developmental materiel, consideration of peacetime structure and equipment

plans on an annual basis, and the application of consumption and other

factors which act to prescribe the resource levels available to the Army.

For the force designer, the problem was to somehow marry type fofce design
techniques with resource parameters developed by the coster. The solution
eventually worked out led to a linear programing approach which used high
dollar value items as the pacing factor and attempted to maximize firepower
within dollar constraints. Using this technique a large number of plausible
dollar-related performance combinations were identified for refinement and
analysis of their potential. This approach remains at the heart of the
CONAF methodology.

Concurrently, the force evaluator was faced with the need to create a tool
for measuring the contribution of various resource combinations to force
performance. A model was required which would be sensitive to weapons

mixes and also reflect the support requirements necessary to sustain such

a force in combat. For this task, the Theater Combat Model developed at

the then Research Analysis Corporation in MclLean, VA, was selected, and
efforts to modify it were started. This model came to be called the Concepts
Evaluation Model, or CEM, and today rests at the center of the CONAF
evaluation methodology.

In retrospect, the CONAF I efforts produced the foundation for resource
constrained force design and identified the essential tools and individual
methodologies. While no immediately useful products emerged from this effort,
the feasibility of the approach was made evident.

For the CONAF II project, emphasis was placed on refining and improving
methodology and models and better integrating the CONAF process. Promising
force employment concepts developed during the initial project year were
earmarked for more detailed treatment. While progress was made in all
phases of CONAF, the bulk of the work focused on force design. In particular,
emphasis was placed on the interaction of combat and support concepts and
the fleshina out of weapons mix alternatives identified during CONAF I.

This work was accomplished within a framework of resource constraints, the
methodology for which was also being improved. During CONAF II, development
of the CEM was substantially completed and tests were conducted to determine
how well it would handle the challenging evaluation tasks planned for it.
CONAF II was clearly the year of the conceptual force designer.
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The recently completed CONAF III project brought to fruition the concept of
resource constrained force design. With the advent of the CEM as a dis-
criminating force evaluation tool, all elements of the CONAF methodology
could be adequately supported. The CEM enabled the evaluator to make
quantifiable judgments as to the merits of alternative forces. For example:

- a differing allocation of firepower between antitank and antipersonnel

- a different structure as between combat forces and support forces

- a greater or lesser commitment to logistic support
As developed for CONAF, the CEM was intended to be sufficiently sensitive
to variations in force composition and force employment concepts as to be
useful in force design. It was constructed so that conceptual forces, even
if designed against severe resource constraints and consequently not
differing grossly from one another, could nonetheless be differentiated
in their capabilities to accomplish a theater mission. The CEM, which has
the following predominant features, quite obviously satisfied its intended
purpose:

- Theater-wide, campaign-lona

- Fully automated

- Deterministic

- Resolves to battalion level for twelve-hour periods.

- Controlled by simulated commanders' decisions

- Sensitive to design-important force characteristics
Thus, CONAF III became the year of the evaluator because the increased
capability afforded by the CEM enabled the CONAF team to address problems
and issues of current interest to the Ammy.

CONAF_CONTRIBUTICNS

At the last Army Operations Research Symposium, CCL John R. Brinkerhoff
reviewed the objectives and methodology for CONAF I1I. 1/ Briefly,

CONAF III focused on a NATO First Scenario for 1986 but included, significantly,
a task to assist the Army staff in the development of the Program Objective
Memorandum for the period FY 76-80. CONAF I1I was intended to provide

analyses for both periods. For FY 80, an assessment of the programed

force was undertaken with a view to assessing its capabilities and limita-

tions and addressing to the extent feasible the force issues facing the Army.
For FY 86, alternative forces were designed and evaluated with a view to
identifyina promising force concepts for the NATO mission.

1/ Proceedings, Twelfth Annual US Army Operations Research Symposium,
Z2-5 October 1973.
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Both tasks were accomplished and observations backed by quantified
analysis 2/ 3/ were submitted to the Army staff earlier this year. These
results are summarized in Figure 2, somewhat abbreviated due to security
considerations.

Resource reallocation within equal cost constraints is a useful
design option.

Resource constraints govern the extent to which design changes can
be realized--even over a 12-year period.

The planned structure of the force does not appear consistent with
projected personnel and weapons replacements.

Current employment concepts will generate high losses.

Force performance is highly dependent on planned levels of
logistic support and replacements.

Figure 2, CONAF III - Observations
The collective impact of these observations has been to focus renewed
attention on ways to:
- maximize early combat capability in Europe
- treat combination scenarios
- improve the balance between deployed and reinforcing combat units

- improve the balance between theater and CONUS stocks and post-D-day
production.

- develop more supportive manpower policies and plans in peacetime to meet
wartime requirements.

These observations imply a great many ramifications for force designers as
well as those engaged in the daily work of managing Army resources and
pianning for the support of the Army's wartime tasks. The utility of CONAF
in this area is evident from the kinds of analyses it is capable of
conducting as evidenced by the observations listed above.

2/ USA CAA, CONAF II1 FY 79 Approved Force Warfighting Capability,
December 1973.
3/ USA CAA, CONAF III Final Report, August 1974.
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Another way of assessing the contribution of CONAF, and its utility or value
to the Army as a product of operations research, is to list the kinds of
questions that CONAF can address. Figure 3 is derived from an appreciation

of the capabilities demonstrated by CONAF as it exists today. These questions
are posed somewhat cryptically, with the intent of eliciting responses which
would generate a dialogue and thus create some guidance as to how CONAF should
be oriented in the future.

Short War - retreat or opportunity?
Tooth-to-Tail - sense or rhetoric?
Are there real opportunities in novel defensive concepts for NATO?

What kind of NATO rationalization and specialization offers advantages
for US forces?

Does the high-low concept result in measurable improvement in Army
force performance?

Can strategic deployments be improved by re-balancing forward deployed

units, readiness, strategic 1ift, prepositioned material (POMCUS),
and stocks?

Figure 3, CONAF QUESTIONS

In summary, CONAF contributions can be generalized as a demonstrated ability
to provide analytical assistance for decision making in four areas:

force capability - resource requirement quantifications

internal force balance within a given scenario

force support problem identification

force development process integration

Today, the CONAF capability resides in the US Army Concepts Analysis Agency.
It consists of accumulated CONAF experience and familiarity with the
methodology. The models which are employed in this methodology also belong
to the agency, to include the CEM, which was brought in-house this year.

A Tisting of the models currently used for each phase of the methodology

is shown in Figure 4.
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DEFINITION

DESIGN

EVALUATION

FAS -
Force Accounting
System

FCIS -
Force Cost Infor-
mation System

ubs -
Unit Data System

ATLAS - A Tactical,
Logistical, and Air
Simulation

BN SLICE - Modular Force
Planning System

PFD-SAM - Preliminary
Force Design Simulation
Allocation Model

FASTALS - Force Analysis
Simulation of Theater
Administration and
Logistics Support

CAMP - Computer Assisted
Match Program

CEM - Concepts
Evaluation Model

TARTARUS - Computer
Assisted Wargame

SMOBSMOD - Strategic
Mobility Simulation
Model

Figure 4, MODELS

Other models are being added to this 1ist as we pursue the continuing task

of improving CONAF methodology.

In addition, improvement of the CEM is in

progress and expansion of its capabilities in the combat support area is

under consideration.

It should be pointed out that while the CONAF capability resides in the

Concepts Analysis Agency, the conduct of CONAF-type studies requires some
interaction with other parts of the Army. In particular, this includes the
production and materiel development communities within the Army Materiel
Command and the combat development community, with particular emphasis on
the exercise of that function within the Training and Doctrine Command.

CONAF IN FY 75

Turning now to the future, CAA has investigated opportunities for employing
the CONAF methodology in support of high priority, as well as mission
oriented, projects. As a consequence of describing current CONAF capa-
bilities to a number of Army elements, the scope of the FY 75 program
emerged as follows:

- Wartime Active Replacement Factors (WARF)
- Force Analysis and Capability Evaluation (FACE)
- CONAF 1V
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The orientation of each of these projects is discussed in the following
paragraphs. In each case, the CONAF methodology has been modified to
support the project objective in the most appropriate manner. Central to
all of these applications, however, is the use of the CEM as the principal
generator of analytical data.

WARTIME ACTIVE REPLACEMENT FACTORS (WARF), PHASE III

The WARF III Study is being sponsored by OCRDA and was formally tasked to
CAA on 22 April 1974 as a continuation of the Phase II effort to improve
estimation of Wartime Active Replacement Factors. These factors are used
as inputs to the planning, programing, and budgeting system (PPBS) to com-
pute combat consumption and pipeline requirements. In the past, they have
been developed in accordance with policies specified in AR 710-60 and in
part based on judgment. The current WARF's are possibly outdated and lack-
ing in credibility for various reasons.

In this phase of the WARF study, CAA will produce computer programs and a
user's guide required to implement the WARF II system design, test adjust-
ment of attrition factors, and provide WARF's for P-20 materiel items.
Further, CAA will develop attrition factors for CEM by utilization of
higher resolution models. Other objectives are to:

- Provide documentation and rationale for CEM attrition calculations.

- Develop formats and related user-level instructions for system
inputs and outputs.

The general methodology employed in this study uses the Concepts Evaluation
Model (CEM) to develop simulated loss rates. These were evaluated as candi-
dates for replacement of the historic loss rates pertaining to major tactical
items of equipment; namely: tanks, light-armor, helicopters, antitank
weapons, and mortars, all of which are played in the CEM. The WARF's for
these items are to be developed based on the resultant CEM outputs.

In an effort to obtain "compatibility and consistency" among CAA study
efforts, the WARF study emphasizes several 1mportant aspects of the CONAF
methodology. These are: (1) the PFD-SAM model is used to develop the
deployment schedule; (2) the simulations are based on a common scenario;
and (3) the CEM-generated loss rates for the major tactical items of equip-
ment are utilized in developing the WARF's. It should be noted that the
WARF study deals exclusively with the analysis of "equipment attrition"

in exploiting CEM capabilities. Other measures of effectiveness (e.g.,

FEBA movement, personnel casualties, etc.) addressed in the CONAF methodo1ogy
will be reviewed to determine consistency of results and, thus, to assure
that attrition data and these MOE are in reasonable.agreement.
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FORCE ASSESSMENT AND CAPABILITIES EVALUATION

During the past several years, the Army staff has attempted through the
Total Force study efforts to provide the most suitable basis for the
development of the Program Objective Memorandum (POM). Total Force studies
have established force structures which are required to accomplish the US
Army portion of national security objectives. In addition, these studies
have attempted to develop and use analytical methodologies to provide a
firmer basis for identifying and justifying required force structure. This
year the Force Assessment and Capabilities Evaluation (FACE) has been
integrated into the Total Force study effort and tasked to provide:

- An assessment of the warfighting capability of the projected force
and selected alternative forces in the FY 80 timeframe.

- An assessment of the impact of war reserve availability on warfighting
capability.

- An assessment of the impact of personnel replacement policies on war-
fighting capability.

- An analysis of the capabilities of projected service support forces.

A modified CONAF methodology will be used to accomplish these tasks, using

a CEM simulation of the projected approved force (POM 80) in combination
with other model results to identify any internal imbalance and establish

a basis for examining structural changes. Of particular importance will be
the conduct of analyses aimed at prioritizing support unit requirements for
the NATO conflict situation. Alternative deployments and roundout schemes
will be simulated, as well as alternative force combinations (within current
force guidance) in order to obtain an analytical basis for influencing

POM 81 preparation.

CONAF IV

The continuity of the CONAF effort under the aegis of the Deputy Chief of
Staff for Operations and Plans (DCSOPS) is important because of its unique
capability to assess the impact of current and projected plans and programs
of the Army in the Field in the mid-range period - the mid-1980's. The
prime reason for CONAF IV hinges on a need for the Army to look downstream
from its near-range planning and programing efforts in order to determine
what the broad characteristics of the Army in the Field should be in the
mid-range, considering: forecast missions and tasks; the projected
availability of manpower, dollar, and materiel resources; and the assumed
threat.
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The CONAF IV study objectives are as follows:

- Within projected resource constraints, develop conceptual forces
which recognize the current trends in US defense policy and have a
potential to improve on the capabilities of the projected approved force
to accomplish Army objectives and missions at end FY 87.

- Improve CONAF methodology and models for application to the develop-
ment and evaluation of force design alternatives.

The methodology for CONAF IV requires that a base case force be defined
for end FY 87, with manpower spaces and costs determined in order to
establish resource parameters for subsequent development of conceptual
force designs. Concepts will progress through definition, pilot design
and full force design stages. During the pilot force evaluation phase,
analysis will focus on the sensitivity of the design to evaluation and

its potential for improving Army capabilities. Given positive results
from the pilot stage, a full CONAF treatment will be applied to the con-
cept and its associated force design. If negative indicators are
obtained the concept will be documented and placed in an inactive status
for reference or future consideration under different conditions. Various
computer models, in addition to the CEM, will be used in analyzing force
design potential. The specific models to be used will be determined by
the design characteristics of the force to be analyzed. However, in ‘the
process of -comparing a specific conceptual force with the base case force,
the same set of models will be used to facilitate comparative analysis.

SUMMARY

Where CONAF interactions to date have focused on developing and demonstrating
a useful methodology, the FY 75 program of CONAF-based studies will mainly
support the resolution of current Army problems. This is appropriate and

is indeed a long-sought goal among those who have contributed to its develop-
ment over the years. However, CONAF IV will continue the evolution of

this methodology and pursue the design and evaluation of conceptual forces
within resource constraints as was visualized from the beginning of this
remarkable project.
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THE MEDICAL PLANNING PROJECT

Mr. Joseph G. Stenger
Captain James H. McEliece

US Army Logistics Center

INTRODUCTION

The medical planner at various levels of the US Army is re-
sponsible for designing medical organizations capable of providing
responsive medical support to Army units in combat. In performing
this function, the planner must make two basic judgments. First, he
must assess how many and what types of patients are likely to result
from anticipated tactical situations. Second, he must determine the
medical resources required to provide an acceptable level of support for
those projected patient loads. A medical planning study, '"Medical
Planning Factors" (MEDPLN), is being conducted by the US Army Logistics
Center at Fort Lee, Virginia, to improve the medical planning process
by applying operations research/systems analysis techniques. The study
is being conducted for the Academy of Health Sciences at Fort Sam
Houston, Texas, which is responsible for a variety of medical planning
functions including the development of medical TOE (Tables of Organ-
ization and Equipment).

BACKGROUND .

Initially, the idea of developing a sophisticated ''tool" to plan
for Army-in-the field medical units began in the early 1960s at the
United States Army's medical center at Fort Sam Houston, Texas. At that
time, a contractor developed a complex computerized Hospital Model.

This model was designed to accept patients as inputs and to simulate
processing the patients through an Army field hospital.

The organization that initiated the contract for the early work
later became the Medical Service Agency of the US Army's Combat
Developments Command. This Medical Service Agency recognized the need
to develop improved medical planning factors so that medical planning,
to include inputs to the Hospital Model, would be realistic. This
need for improved factors resulted mainly from advances made in warfare
and in protective devices, from advances in medical knowledge, and from
the emergence of guerilla and counterguerilla warfare. As a result, the
Medical Service Agency initiated the Medical Planning Factors study in
1972. The 1973 reorganization of the Army incorporated the Medical
Service Agency into the Academy of Health Sciences, still at Fort Sam
Houston. The conduct of the study remained the responsibility of the
Logistics Center and will be completed by February 1975.

STUDY APPROACH

For purposes of this study, medical planning factors were defined
as multiples, constants, or factoring rates that can be related to
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appropriate strengths and missions to provide estimates of patient
admissions, medical workloads, and medical resource requirements in
terms of personnel and medical units. Purposes of the MEDPLN Study
are to develop improved patient admission rates and to develop a
methodology which can be used to develop the other types of medical
planning factors.

Patient admissions include wounded-in-actions, disease cases, and
non-battle injuries. These categories have been further refined by the
Academy of Health Sciences into 75 classes of patient medical conditions.
In each of the 75 classes the "patient rate" is expressed as the number
of US Army personnel admitted to Army-in-the field medical facilities
per day per 1000 troop strength.

The approach taken for developing patient admissions was to first
determine the variable conditions that could influence patient rates.
These conditions were determined by Medical Service Agency and
Logistics Center personnel and are shown in figure 1. The selection of
these independent variables was governed by available resources, money,
and most important, the availability of the data.

At this juncture, the US Army Chief of Military History was drawn
into the process. He selected a number of representative battle
actions from World War II, the Korean War, and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>